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CHAPTER I

INTRODUCTION

Background and Literature Keview

Traction problems with wheeled and tracked vehicles on weak or
slippery-surfaced soils have been recognized by both the military and
civilian industry for many years. Mobility problems have been encoun-
tered by the military at many locations throughout the world where
intermittent rain showers may render a passable road impassable by
creating wet slippery surface conditions. Also, when a vehicle must be
driven off-road, where no »reviously traveied road exists, intermittent
showers may cause severe mobility problems. These problems are diffi-
cult to describe since they involve a complex interplay of several
variables with soil moisture content and soil type playing the larger
role. The measurement of the loss in surface shear strength with
increased soil moisture is difficult to measure in the field environ-
ment, However, by varying the moisture in a field environment and mea-
suring the resulting effects on the performance of a vehicle operating
on the resultant soil surfaces, the effect of the strength loss may be
evaluated. (The definition of terms used in this study are given in
Appendix A.)

A literature review was conducted to determine 1f any study had
been done in this area before. Previously, two studies were conducted, one
with a single pneumatic-tired wheel on one soil type in a laboratory test, and

the other was a field test using a 4x4 vehicle on four soil types.




The study herein was conducted at two locations near Vicksburg,
Mississippi, and at one location on the Fort Chaffee Military Reserva-
tion near Fort Smith, Arkansag. The test locations near Vicksburg weare
located on the west side of the Mississippi River near Thomastown, Lou-
isiana, and some 7 miles south of Vicksburg near LeTourneau, Missis-
sippi, as shown in Figure 1. The test location at Fort Chaffee was
located east of the main post as shown in Figure 2.

The area along the Mississippi River near Thomastown, known
locally as Duckport, was selected because of the CH, CL and SP soil
types, according to the USCS, that exist. The CH soil was located on a
trail that was devoid of vegetation. The CL soil was located in a
nearby grassy field which was scraped clean by a grader before the con-
duct of the tests. The SP soil was located along the banks of the
Mississippi River.

The ML scil was located at the LeTourneau test site where a level,
bare area of compacted silty trail was used.

The SC and SM soils were located on the Fort Chaffee Military
Reservation. Both of these test areas were initially covered with
18-24 inches of high weeds and grasses, but were also cleared by a
motor grader,

The gradaticn curves for all of these soils are shown in

Figures 3-8.

~J
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Purpose

The purpose of this study was to investigate a means of determin-
ing the loss of traction associated with soil type and rainfall
amounts. The firm soils allowed only negligible vehicle sinkage,
insuring results in which traction is not governed by mass soil proper-
ties of the base layer, but by moisture affects on the surface of the
soil. This study does not consider rainfall duration but instantaneous

results after an intermittent rain shower.

ScoBe

Eighty traction tests were used for this study with three state-
of-the art military vehicles on the aforementioned soil types over a
range of simulated rainfall conditions. Correlations of loss of
traction in terms of drawbar pull or drawbar pull coefficients and
rainfall amounts were developed.

The test vehicles used were an M113Al Armored Personnel Carrier
(tracked vehicle), an LAV25 Light Armored Vehicle (8X8 wheeled vehi-
cle), and a M977 Heavy Expanded Mobility Tactical Truck (HEMTT)

(8X8 wheeled vehicle). Vehicle characteristics and pictures of the
vehicles are represented in the following tabulation and Figure 9,

respectively.
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Nominal
Tire Ground
Inflation Contact

Measured Pressure Pressure
Vehicle Tire or Posng / Pounds/ Horse
Vehicle Vehicle  Weight Track v ; ; Power/
Number Name Pounds Nomenclature inch inch ton
1 M113Al 23,400 Padded track - 7.43 18.12
2 LAV25 26,895 Michelin 42 37.28 20,45
11.00R16
3 HEMTT 60,375 Michelin 35/40 32.79 14.31
16 .00R20

All tests were conducted in low range all-wheel-drive. Complete
oscillograms of each test were recorded with an Astromed Dash 4 oscil-
lograph using a Baldwin 50,000-pound load cell attached hetween the
test and load vehicle by steel cable. The tests were initially con-
ducted on the in situ soil at natural surface moisture for baseline
data., Next, the test lane was sprayed with water to simulate rainfall,
The artificial rairfall was applied in 1/4-inch increments and the
tests repeated. Tests were continued up to a maximum of 1 inch or the
point at which the vehicle performance did not substantially change
from one wetting to the next. Pertinent soil strength data were col-
lected for each test using the US Army Engineer Waterways Experiment
Station (WES) hand-operated cone penetrcmeter and soll moistures were
taken at various depths to insure that the rainfall did not affect
soils at depths. Adequate soil was also collected for soil classifica-
tion. For consistency, all tests were conducted 5 minutes after the

completion of each incremental wetting,

17




a. M113A1 Armored Personnel Carrier

b. LAV25 Light Armored Vehicle

Figure 9. Test Vehicles (Continued)
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Heavy Expanded Mobility Tactical Truck (HEMTT;

Figure 9. (Concluded)
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CHAPTER 1II

EXPERIMENTAL PROCEDURE

Introduction to Experiment

This experiment was conducted to determine 1if a reasonably accu~
rate prediction can be made of the traction loss on, or a reduction in
surface shear strength of, various soil types by the addition of sur~
face water. The experiment was designed after several trial and error
tests were conducted to determine the best method for the conduct of
these tests. Once the method was established, the writer perscnally
directed all of the tests in this study and supervised the collection

and reduction of the field data.

Test Procedures

The off-road performance of a vehicle is dependent, to a large
extent, on the net traction that develops between the ground surface
and the running gear. Even though the soil strength may be adequate to
support the vehicle, dramatic reductions in performance can occur with
traction loss in sand or wet, fine-grained soils. The total traction
of a vehicle on a given soil condition is the sum of the drawbar pull
developed by the vehicle on the soil and the soil resistance that is
overcome by the traction elements in developing useful work or making
forward progress. Because the total traction is difficult to measure

in 1tself, the two additive values of drawbar pull and towed motion




resistance are usually measured singly and added to determine the total
traction, Tne drawbar pull, however, varies with wheel slip which must
he computed for each measured value of instantaneous drawbar pull.

In each soil test series with each configuration, an unsurfaced
section of trail or adjacent soil was initially bladed smooth when dry,
to remove any vegetation or surface irregularities. The test vehicle
was positioned outside but in line with a test lane with a D6 or
D7 bulldozer a short distance behind. A 50,000-pound load cell and
50 feet of 5/8-inch steel cable were attached between the rear pintle
hook of the test vehicle and the towing hook on the undercarriage of
the dozer. A string playout system, composed of a wire cable wound on
a large reel attached to a calibrated instrumented playout unit, was
mounted on the side of the test vehicle to provide an accurate measure
of true ground distance. A calibrated magnetic reed switch was
attached to the drive shaft to provide a means of computing average
vehicle wheel or track slip during testing. Prior to each test a suf-
ficient number of cone index measurements were made to determine the
average soll strength in the test lane. Soll samples for determination
of moisture content were collected prior to each test. The soil
strength and moisture data were taken to compare different tests to
insure that similar conditions existed. A schematic of the drawbar

pull test is shown below.




D/W = Drawbar Pull Coefficient (Drawbar pull/vehicle weight)

Load Vehicle W

Load Cell Test Vehicle

During each drawbar pull test, the test vehigle was operated 1n
its lowest gear at optimum engine rpm (speed of 2 to 5 mph) and pro-
ceeded Iinto the test lane with the dozer following in a manner such
that the cable between the two was in a slack, unloaded condition. The
dozer operator gradually applied braking force which gradually
increased the loading on the test vehicle in stages up to & "high load-
high slip" condition and finally a "100 percent slip" point, wherein
the test vehicle made no significant forward movement. Photegraphs of
drawbar pull tests are shown in Figure 10. The actual measured vehicle
pull-siip curve was calculated from the onboard magnetic tape test rec-
ord by measuring various values of drawbar pull with the corresponding
measure of vehicle and ground speed. The vehicle slip in percent is

equal to:

S ET  p— Distance traveled hy string playout, feet ~ 100
Apparent distance traveled by vehicle running gear, feet




a. LeTourneau Test Site, HEMTT, ML Soil

b. D7 Dozer lLoading HEMTT

Figure 10. Drawbar Pull Tests




Sufficient measurements were made in this manner to develop a complete
drawbar pull-siip curve for the test vehicle in each soil condition at
each test location.

The procedure used for measuring the rolling or motion resistance
in each test area was to tow the vehicle backward from the 100 percent
slip point in the drawbar test in neutral gear with engine idling at a
speed of approximately 2 mph, After each traction test, the vehicle
was steered into an undisturbed area adjacent to each drawbar lane and
into a position straddling the wruts of the traction test. The dozer
then towed the test vehicle backward through the lane with the steel
cable and connected load cell. The test vehicle was out of gear (neu-
tral) with engine running and the towing speed was maintained at or
near 2 mph for a sufficlent distance to permit the motion resistance to
stabilize and bte recorded on magnetic or paper tape for record.

After the drawbar pull and motion resistance tests on dry soil, an
area of dry trail 300 x 12 feet was uniformly sprayed with water from a
water truck in applications sufficient to produce a rainfall equivalent
of i/4 inch. After 5 minutes of elapsed time to allow for soaking or
runoff, drawbar pull-slip and towed motion cesistance tests were con-
ducted as previously described. After these tests, the area was again
sprayed with the same quantity of water (1/4 inch of equivalent rain-
fall) to produce an equivalent total rainfall of !/2 inch. Again,

5 minutes of time elapsed before drawbar pull and motion resistance
tests were conducted. Testing continued in this repetitive manner
until drawbar pull values leveled off or until | inch of equivalent

rainfall had been sprayed onto the test lane. Each time a test was
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conducted the vehicle was positioned in a different location in the
test lane to insure that the tests were conducted on undisturbed soil.
After each wetting, cone index measurements were made along the test
lane and moisture content samples from the surface, 0-3-inch, and

0-6-inch depths were taken before and after each test.

Drawbar Pulil-Slip Tests

Sufficient drawbar pull values (pounds) were collected from the
oscillogram for each test conducted, along with the corresponding value
of vehicle slip, and used to develop a drawbar pull-slip curve or a
drawbar pull coefficient-slip curve. The drawbar pull coefficient
(drawbar pull/vehicle weight) is used in order to make comparisons for
vehicles of different vehicle weights. Table 3 shows the drawbar pull
test results for each test, On each oscillogram, as shown in Fig-
ure 11, segments representing constant pulls of short duration are mea-
sured relative to a calibrated scale d-termined by the oscillograph
operator and properly annotated at the beginning of each oscillogram.
Vehicle slip is determined by counting the number of string play-out
marks (one mark equals 6 inches of vehicle travel) to obtain true
ground distance and the distance traveled by the wheels or tracks rela-
tive to a particular segment on the load curve. The distance traveled
by the wheels or tracks, which may vary for each wheel or track, is
calibrated to revolutions of the vehicle drive shaft for the wheeled
vehicles, or the revolutions of the track sprecket for the tracked

vehicle, to the average wheel or track cistance traveled for the entire




Drawbar Pull, Lb. (Full Scale = 50,000 1lbs.)
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vehicle. The wheel or track distance traveled is divided into ground
distance traveled by the vehicle, to determine the percentage of vehi-
cle slip relative to the measured value of drawbar pull at each seg-
ment, The values of drawbar pull are then divided by the vehicle
weight to determine the drawbar pull ccefficient for each segment. The
drawbar pull coefficients and the corresponding slip values are then

plotted relative to each other. These plots are shown in Plates 19-48.
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CHAPTER TII

RESULTS

Computations

Drawbar Pull Coefficient-Slip Curve Fitting

In the past at WES, visual curves of best fit were drawn through
the data points and the drawbar pull coefficients for a particular per-
cent slip were then graphically determined. However, past mobility
studies at WES indicated that the two-constant hyperbolic equation well
represented stress-strain responses from both cohesive and frictional
soils in laboratory specimens and that typical pressure-sinkage rela-
tions from plate penetration tests also were reasonatly approximated by
the equation,

The drawbar pull coefficient (D/W)-slip data are shown in the com-
posite plot (Figure 12) represented by triangular symbols for the LAV25
on the CH soil in a dry surface condition. It can be seen that if a
visual curve were drawn through these data, it would have the general
appearance of a rectangular hyperbola. This suggests a possible rela-
tionship between the experimental D/W-slip curve and the hyperbola.
This relationshkip is also demonstrated in Figure 12, (slip = x, D/W
= y), by plotting x/y versus x . From this plot, shown by the
square figures, the data lie near a straight 1ine. The near linear
arrangement of the plotted points indicates that the D/W-slip curve
ciosely follcws the path of a rectangular hyperbosla and can be

expressed mathematically as a rational equation in terms of D/W and
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slip. This relaticnship is expressed by the hyperbolic equation in the

form:

= X
y mx + b

This equation was solved, using a personal computer (PC), for the
linear regression values of slope (m) and y-intercept (b) for the cor-
responding increments of slip (x), to yield corresponding values of
D/W (y) as a means of best fit to the measured field data. The linear
regression line (Figure 12) was computed using values of x (0-100)
and corresponding values of x/y . The final hyperbolic curve, also

shown in Figure 12 was also plotted using x (0-100) and corresponding

values of y . The regression output from the PC is shown below
Constant 0.05293775
Std Err of Y Est 0.01610381
R Squared 0.897758892
No. of Observations 12
Degrees of Freedom 10
X Coefficient(s) 0.01173503
Std Err of Coef. 0.00017587

The results of tlie regression show that the hyperbola fits the data
very well,

All of the D/W~slip data for each drawbar pull test were reduced
in this manner and are plotted as a family of curves relative to

rainfall-vehicle~soil type and are shown in Plates !-18.
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Drawbar Pull Coefficients at 20 Percent Vehicle Slip

The family of curves (based on vehicle-soil conditions) of drawbar
pull coefficient-slip were next used to obtain the drawbar pull coceffi-
cient at 20 percent vehicle slip. Past trafficability studies at WES
have shown that the optimum work output of a vehicle occurs at or near
20 percent vehicle slip. At this point, the slip is relatively low,
while the drawbar pull coefficient is 80 to 90 percent of the maximum
pull, which for most soils usually occurs at 100 percent slip. How-
ever, at 100 percent slip the work output of the vehicle is zero,
because the vehicle 1is not making any forward progress (vehicle 1is
spinning in place). The values of drawbar pull coefficient at 20 per-
cent vehicle slip, obtained from the hyperbolic~generated data, are
tabulated in Table 1, These data, for 20 bercent slip, were then used
with simulated rainfall values for each soil type to produce plots of
drawbar pull coefficient at 20 percent slip (D/Wzo) versus rainfall
(inches) and are shown in Plates 1-18. These curves, when grouped
togather by vehicles, produced relationships that will be discussed in

the following paragraphs.

Analysis

Soil Type-Rainfall Relationships

The average D/Wzo values for all vehicles on each soil type were
plotted against the increments of simulated rainfall to show the soil
type-rainfall relationships. From this plot (Figure 13) it ccn be

seen, in general, that the more clay fraction in the soil, the more
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slippery (plastic) when wet the soil becomes and the smaller the
resulting tractive coefficient or D/WZO" For 1/4 inch of simulated
rainfall, the svils in order of the lowest D/W20 value to the highest,
are CH, CL, SC, SM, SP, and ML. This order shows that as the clay
content in the soil decreases, the traction of the vehicles increases.
The same is true for the 1/2-, 3/4-, and l-inch simulated rainfall
amounts even though the plot shows some slight variations from the
1/4-1inch order for the soils. Also, the CH and CL soils had similar
results and at times the CL soil would have a lower D/w20 value for
some of the wettings. This may be due to the properties of the soils.
The CH soil's liquid limit (LL) was 51 percent, while the CL soil had a
LL of 47 percent and they both had a plasticity index of 28. There-
fore, both soils were very close to the dividing line between a CH and
CL soil which is a LL of 50 percent.

Additional rainfall does not appear to significantly influence
traction losses beyond the 1/4-inch amount. The plot (Figure 14) shows
that the D/w20 tends to level out beyond 1/4 inch, except for the ML
soil whichk did not level out until 1/2 inch of rainfall. This could
possibly be due to the low plasticity of the ML soil which may require
more water before it becomes slippery. Also, note that on the plot the
lines connecting the dry condition and l/4 inch of rainfall for all
s0ils types are dashed. Tnis was done to show that the traction loss
hbetween the dry and 1l/4-inch rainfall may not be linear. No tests were
conducted with rainfall values of less than 1/4 inch. The D/w20 for
the SP soil has a tendency to be level froam the dry surface through

1 inch of simulated rainfall. This is to be expected however, because
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the poorly graded sand does not become slippery when wetted. The shear
strength of an SP soil should increase with the addition of rainfall up
to a point of near saturation. Beyond this point the shear strength
will again decrease. However, during this study the maximum simulated
rainfall amount applied to the sand was not enough to show an increase
in strength.

Rainfall Effects on Traction

For all of the vehicles on firm soil the most significant reduc-

tion in D/w2 occurs between the dry condition and only 1/4 inch of

0
rainfall. However, the soils for these tests were firm as shown in the
scil data summary (Table 2). This process allowed little or no time
for infiltration of the rainfall, which generally did not permit appre-
ciable strength changes. The surface layer or a thin surface film of
very wet soil served as the lubricating mechanism in these tests and
sinkages were negligible. A comparison of Figures 14-16, which are
plots of the D/w20 values versus rainfall for each vehicle on each soil
type, shows that the traction loss with rainfall is more appreciable
for the LAV25 and the HEMTT (wheeled vehicles) than for the M1I3Al
(tracked vehicle). The LAV25 on the CH soil dropped from a D/W20 value
of 0.70 for the dry conditjon to « value of 0.16 for the 1/4-1inch rain-
fall increment. This is a 77 percent loss in traction from the dry
condition. The HEMTT had similar results, dropping from a D/WZO value
of 0.49 to 0.15, or a 69 percent loss in traction, while the MI13Al
dropped from 0.50 to (.20, or a drop of 60 percent.

In WES studies the drawbar pull couefficient on level ground is

considered to be approximately cqual to the slope that a vehicle can
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COMPOSITE OF SOIL TYPES
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negotiate for the same s0il conditions., If we apply this approximation
to these conditions, these results would indicate that the vehicles
would not be able to negotiate slopes on a CH soill greater than 20 per-
cent after 1/4 inch of rainfall. However, sluce a CH soil is an allu-
vial material, it rarely occurs on steep slopes while many of the other
soils do occur quite often. Therefore, the traction loss due to incre-
mental rainfall can be detrimental to the off road performance of mili-
tary vehicles in mosu fine-grained soils.

An example ¢f how the informatisn from this study can be used is
illustrated in the terrain data for an area of the central region of
the Federal Republic of Germany. According to terrain data gathered
for the Fulda Quadrangle, which is representative of the central
reglon, the percentage of area occupied by different ranges of slope
are shown below.

Fulda Quadrangle

Percent of

Slopes Total Area
s2 10
>2-5 16
>5-10 30
>10-20 14
>20-40 15
>40-60 9
>60-70 3
>70 3

The Fulda Quadrangle is 98 percent fine-grained soil. When the area is
dry, the vehicles in this study could negotiate 94 percent (100-3-3) of

the total area, not considering siopes greater than 60 nercent.
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However, if the area were wetted with 1/4 inch of rainfall, the vehi~-
cles would only be able to negotiate approximately 70 percent (10 + 16
+ 30 + 14) of the area if slcope is the only terrain variable. Such
informatjon can be very helpful to the military planners in times of

crisis.

Summary

The purpoce of this study was to investigate a means of quantify-
ing the loss of traction on firm soils associated with soil type and
rainfail amounts. The firm soils allowed only negligible vehicle sink-
age, insuring results in which traction was not governed by mass soil
properties of the base layer, but by moisture effects on the surface of
the soil. Eighty traction tests were used for the study with three
state-of-the-art miiitary vehicles, two wheeled and one tracked, on CH,
CL, ML, SC, SM, and SP soils over a range of simulated rainfall condi-
tions, from the dry condition and increasing in l/4-inch rainfall
increments to a maximum of 1 inch or the point at which the vehicle
performance did ns>t substantially change from one wetting to the next.
Soils data were collected for adequate soll descriptions and soil
strength data were obtained with the WES cone penetrometer, which is
the standard instrument used by WES to determine field soil strengths
for trafficability tests. Correlations of loss of traction in terms cf
drawbar pull coefficients (drawbar pull/vehicle weight) and rainfall

amounts were developed for values of vehicle 31ip from 0-100 percent

slip. It was found that the drawbar pull coefficient-slip curve
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follows the path of a rectangular hyperbola and can be expressed mathe-

matically by an equation of the form:

-
y mx b

411 of the drawbar pull tests were reduced in this manner %o produce a
family of curves relative to rainfall-vehicle-~soll type. Th @ curves
were used to determine the drawbar pull coefficient at 20 percent vehi-
cie slip for each increment of simulated rainfall. The optimum work
output occurs at or near 20 percent vehicle slip. Results of this
study indicate that the greatest loss in traction for most soll types
is between the dry condition and 1/4 inch of rainfall. The more clay
fraction in the soll che more tracticn loss cax be expected with rain-
fall. Also, the tractlion loss is more appreciable for the wheeled
vehicles than for the tracked vehicle. The results of this study could
prove useful for the military and private industry when more extensive

testing is analyzed.
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CHAPTER IV

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Based on the results of the investigation reported herein, the

following conclusions can be made:

a. A reasonably accurate prediction can be made of the traction
loss on, or a reduction in surface shear strength of, various
soil types by the addition of surface water. This can be
accomplished by properly describing the rainfall equivalent,

soil type, and type of vehicle (wheeled or tracked).

o

The greatest loss in traction on most soil types occurs
between the dry condition and 1/4 inch of rainfall. After
this the traction loss only drops slightly and then seems to
level out with additional rainfall.

¢. The more clay fraction in the soill, the more traction loss can
be expected with rainfall within the scope of variables
defined in this study.

The traction loss is more appreciable for the wheeled vehicles

o

than for the tracked vehicle.

Recommendations

Based on the results of this study it is recommended that an anal-

ysis be made of additinnal vehicles and varied vehicle configurations.
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This should include varying tire pressures and tire sizes for the
wheeled vehicles to determine what can be done to improve wheeled vehi-
cle performances arnd to enhance the mobility of future wheeled vehi-
cles. Also, it is recommended that the track pads be removed from
tracked vehicles to determine the increase in traction that can be
developed with a mere aggressive track and if it would be worthwhile or

feasible to design tracked vehicles with easily removable track pads.
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Table 1
Drawbar Pull Coefficients, 20 Percent Vehicle Slip

LAV25
HEMTT
M113Al

Average

LAV25
HEMTT
M113A1

Average

LAV25
HEMTT
M113Al

Average

LAV25
HEMTT
M113Al

Average

LAV25
HEMTT
M113Al

Average

LAV25
HEMTT
M113Al

Average

Vehicle

Dry

[ Nele]
! o
— O W

o
W
o]

[ 2 o I b
w0
o o0 W

o
wu
S

0.50
0.57
0.73

0.60

0.42
0.50
0.62

0.51

Simulated Rainfall, in.

1/4-1in. 1/2-in. 3/4-1in. 1 in.
CH
0.16 0.10 0.13 6.13
0.15 0.13 0.15 0.13
0.20 0.21 0.20 0.18
0.17 0.15 0.16 0.15
CL
0.19 0.17 0.19 0.18
0.14 0.16 0.17 0.17
0.28 0.16 0.20 0.20
0,20 0.16 0.19 0.18
ML
0.55 0.26 0.23 0.28
0.37 0.34 0.29 0.22
0.28 0.24 0.26 0.26
0.40 0.28 0.26 0.25
sC
0.22 0.16 0.23 0.15
0,25 0.21 0.22 0.20
0.29 0.27 0.23 0.24
0.25 0.21 0.23 0.20
0.17 0.16 0.11 0.11
0.25 0.16 0.18 0.16
0.40 0.32 0.35 0.35
0.27 0.21 0.21 0.22
SP
0.34 0.18 0,29 0.29
0.23 0.21 0.21 0.21
0.37 0.39 0.35 0.35




TABLE 2
SUMMARY OF SOILS DATA

HOISTURE CONTENT
AVERAGE CONE INDEI AT DEPTH, IN.
OF LAYERS, IN. PERCERT DRY WEIGHT (%)
SOIL  SIMOLATRD  -----ememmcomcos o
VERICLE  LOCATION TYFE  RAINFALL SFIC 06 6-12  SKEC 3 b

LAV25  DUCEPORT  CH DRY 203 286 300 107 6.2 2.9
/4 132 214 300 33.65 26,2 25.9

1/2 77 259 3D 51.8 26,2 25.9

34 67 25 300 40.65 26,2 25.9

1 64 247 300 5.5 26.2 259

LAV2S  DUCIPORT  CL DRY 179 249 300 24.6 2455 23.15
/4 103 214 281 29.05 24,55 23.15

1/2° 92 216 286 4.15 2455 23.15

& 5 197 283 36.25  24.5%  23.15

I 59 211 287 43.85  24.5%  23.15

LAV2S  LeTODRREAD ML DRY 204 298 300 4.05 16.65 166
& 218 297 300 21.45 1795 14.95

1/2° 194 285 300 22,5 22,1 19.75

Ky 152 216 300 26.5 25.5%  26.6

1 70 265 300 39.656  28.01 19.05

LAVZ5  FT CHAFFEE SC DRY 286 298 300 8.1 1.2  19.5
1 285 298 300 32.3 168 16.2

1/2° 263 29 300 3.8 1.1 1394

& 266 295 300 30.95 22.71% 19.01

1 219 297 300 3455 16.45  19.01

LAV25  FY CBAFFEE SM DRY 136 134 300 13.8  21.95 18.%5
14 17208 300 30.25  22.6% 18.7%

1/2° 115 214 300 34,25 20005 1058

I 16 208 300 26.45 214 18.5%

1" 186 263 300 28.3 2145 13.5%

LAV25  DUCEPORT &P DRY § 65 204 0.4 0.6 0.5
1/4 21 118 253 23.3 5.5 2.5

1/2° 27 W7 255 4.6 7.8 8.4

4 21 14 262 26.2 22.8 22.%

(Continued)

(Sheet 1 of 3)
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TABLS 2
SUMMARY OF SOILS DATA

HOISTORE CORTENT
AVERAGE CORE 1KDEX AT DEPTH, IR.

OF LATERS, IN. PERCENY DRY WEIGET (%)

S0IL  SIMOLATED  ---------mmoosms meeemmeeccmceeeaos
YEHICLE  iLOCATION TIPE  RAINFALL SIC 0-6 6-12  SKC 3 6

HENTT  DOCEPORT (B DRY 300 300 300 5.25 21.35 .15
e 117 280 300 42.7 299 248
1/2° 153 2713 300 42,85 2315 4.1
e 208 284 300 51,2 36.7 21.45
1 265 295 300 53.2 3327 4.8
BE¥TT  DOCRPORT (L DRY 285 296 300 .01  15.% 1.5
14 155 281 300 3.6 23,1 191
12" §9 265 300 35.85 115 178
& 82 259 300 31 155 115
1 56 258 300 33.85 155 115
REMTT  LeTuBRNEAD ML DRY 180 280 300 25.55 16.2 16.55
7L 229 290 300 26.2  16.2 16.55
1/2 235 291 300 21.55  16.2 18.55
36" 152 276 300 26.5  16.2 16.55
1" 14272 300 1.2 18.2  15.55
HEMTY  FT CHAFFEE SC DRY 300 300 300 23.3  12.01 14.25
14 274295 300 25.8 14.65 16.2
12 300 300 300 41.8 16.6 16.8
K 300 300 300 22.8 16.75 16.8
-~ 1" 266 294 300 1975 16,1 16.2

HEMTT  FT CHAFFEE oM DRY 136 276 300 1.8 17.35 1
e 94 210 300 25.1 20.5 19.5
1/2° 7187 00 50.85 21.35 19.5
k7Y 17 215 o 3.3 .05 195
. 2% 121 35.45 18,9 195
HEWTT  DOCEPORT  SP DRY 20 110 267 0.6 id 4.6
7L 28 146 289 20.7 5.9 4.7
1/2° 33159 W 19.4 8.9 5.3

(Cortinued)
(Sheet 2 of 3)
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TABLE 2
SOMMARY OF SOILS DATA

MOISTURE CONTEN?
AVERAGZ CONE 12DEX AT DEPTE, IN.
OF LAYERS, IN.  PERCENT DRY NEIGH? ()
SOIL  SINDLATED  ---vmeemeessmoc cecococeececooceee

N113A1  DUCEKPORT (R DRY 300 300 300 6.2 21.35 2415
1§ 16¢ 280 300 .6y 202 22.1
1/2 M43 210 300 .1 303 U3
I 158 27% 300 42.20 32.85 26.2
1 127 270 300 61.2 49.3 213
B113A1  DOCRPORT (L DRY 300 300 300 5.8 17.95 16.1%
VLY 21 289 300 3226 215 2145
112 126211 300 .05 2640 21.15
/LS 152 214 300 3.3 L9 .8
1" 115 267 300 4.7 2.1 2.8
BI13A1  LeTOURREAD ML DRY 291 298 30 1.5 14.85  18.2
i 222 288 300 32.25  26.95 21.45
172 128 275 300 9 24 2.7
/L 208 286 300 2.9 2506 24.85
¥11381  FT CEAFFEE SC DRY 300 300 300 3% 159 1.1
174 228 289 300 1.2 13.35
1/2" 134 213 300 26.95 16.05
/L 160 280 300 2% 111 o
1" 208 286 300 28.35 16.65 .1
HI13A1  §7 CHAFFEE S DRY 218 288 300 .20 1401 15.2
e 101 264 300 16.75  14.26  15.2
1/2 45 256 300 16.75 26,3 15.2
I 86 250 300 201 21,46 15.2
M113A1  DOCKPORT  SP DRY 2199 250 1 112 143
1/47 33105 216 20.01 2.1 1.9
12 2178 204 25.01 198 25.9
/LN 21 W1 262 4.4 23,00 237
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Table 3
Drawbar Pull Test Results

DBP Coe Slip
Puil/Weight Percent

LAVZ25, Duckport, Louisiana, CH Soil

Normal condition, TMR = 1,000 1b

4,000 0.15 1.2
5,000 0.19 1.0
8,000 0.30 2.7
10,000 0.37 5.1
11,000 0.41 1.8
12,000 0.45 3.0
14,000 0.52 7.0
15,000 0.56 9,2
16,000 0.59 13.2
18,000 0.67 15.2
19,000 0.71 25.3
22,000 0.82 10¢.0
0.25 in, Simulated
rainfall, TMR = 1,000 1b
2,000 0.07 8.2
3,000 0.11 9.2
4,000 0.15 13.7
5,000 0.19 22.3
5,000 0.19 23.3
5,000 0.19 36.6
5,000 0.19 38.0
5,000 0.19 24.0
6,000 0.22 43.9
6,000 0.22 52.9
7,000 0.26 55.4
7,000 0.26 72.6
7,000 .26 73.0
8,000 0.30 81.9
8,000 0.30 100.0
0.50 in. Simulated
rainfall, TMR = 1,209 ib
800 0.03 5.2
800 0.03 5.8
2,000 0.07 8.2
(Continued)
(Sheet 1 of 42)
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Table 3 (Continued)

Load DEP Coe Siip
b Pull/Weight Percent

0.50 in. Simulated rain-
fall, TMR = 1,200 1b (Continued)

2,800 G.10 19.4
3,200 0.12 15.2
3,200 0.12 33.5
3,600 0.13 41.4
4,000 0.15 32.0
4,000 0.15 44,5
4,000 0.15 55.2
4,800 0.18 56.6
5,000 0.19 45.4
5,600 0.21 54.3
6,000 0.22 73.5
6,400 0.24 100.0

0.75 in. Simulated
rainfall, TMR = 1,200 1b

600 0.02 1.0
1,600 0.06 10.7
2,000 0.07 6.3
2,000 0.07 11.0
2,400 0.09 12.2
2,800 0.10 15.8
3,200 0.12 26,2
3,200 0.12 26.3
3,200 0.12 20.7
3,600 0.13 19.8
3,600 0.13 21.3
4,000 0.15 19.9
4,000 0.15 34.6
4,800 6.18 28.9
4,800 0.18 43,2
5,600 0.21 60.6
6,000 0.22 48.3
6,000 0.22 59.7
6,000 0.22 84.7
6,600 0.25 100.0
7,000 0.26 75.7
7,000 0.26 100.0

(Continued)
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Table 3 (Continued)

Load
1b

DBP Coe
Pull/Weight

1.00 in. Simulated
rainfall, TMR = 1,500 1b

800
1,000
2,000
2,000
2,40
2,800
3,000
3,200
4,000
4,000
4,800
5,200
5,600
5,600
6,000
6,000
6,000
6,000
7,200
8,000

Normal

0.03
0.04
0.07
0.07
0.09
0.10
0.11
0.12
0.15
0.15
0.18
0.19
0.21
0.21
0.22
0.22
0.22
0.22
.27
0.30

LAV25, Duckport, Louisiana, CL Soil

condition, TMR = 1,100 1b

5,000

8,000
10,000
10,000
13,000
13,000
15,000
15,000
17,000
18,000
19,000
20,000
21,000

.19
.30
.37
.37
.48
.48
.56
.56
.63
.67
.71
.74
.78

ol NeloeleReNeloNoNololoNol

(Continued)
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Table 3

Lcad DBP Coe S1lip
1b Pull/Weight Percent

0.25 in. Simulated
rainfall, TMR = 1,200 1o

2,000 0.07 3.9
3,000 0.11 8.5
4,000 0.15 12.1
5,000 0.19 11.0
5,000 0.19 23.0
5,000 0.19 34.1
7,000 0.26 35.3
£,000 0.30 75.5
9,000 0.33 100.0
10,000 0.37 72.1
10,000 0.37 100.0

x 0.50 in. Simulated
i rainfall, TMR = 1,600 1b

1,200 0.04 3.8
2,000 0.07 7.2
2,000 0.07 10.8
', 3,200 0.12 9.1
4,000 0.15 11.3
4,000 0.15 15.8
N 5,200 0.19 19.4
. 6,000 0.22 24,0
: 6,000 0.22 31.5
7,200 0.27 47.2
8,000 0.30 59.5
8,000 0.30 77.0
8,500 0.32 100.0
9,000 ¢G.33 100.0
0.75 in. Simulated
rainfall, TMR = 1,800 1b
1,600 0.06 4.4
2,000 0.07 7.8
2,400 0.09 6.8
3,200 0.12 9.9
4,000 0.15 i2.0
5,200 0.19 15.5
6,000 0.22 21.1
6,000 0,22 23.8
(Continued)
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Table 3 (Continued)

Load DBP Coe Slip
_1b Puli/Weight Percent

0.75 in. Simulated rain-
fall, TMR = 1,800 1b (Continued)

6,000 0.22 27.5
7,200 0.27 33.1
7,200 0.27 35.3
8.000 0.30 56.5
8,000 0.30 70.7
8,000 0.30 86.6
8,400 0.31 100.0

1.00 in. Simulated
rairnfall, TMR = 1,800 1b

2,000 0.07 3.5
3,200 0.12 14,1
3,200 0.12 14.5
4,000 0.15 15.8
4,000 0.15 16.5
6,000 0.22 23.6
6,000 0.22 30.7
7,200 c.27 30.5
7,200 0.27 57.5
8,000 0.30 71.6
8,000 0.30 76.5
9,200 0.34 39.5
9,200 0.34 100.0
LAV25, LeTourneau, Mississippi, ML Soil
Normal condition, TMR = 800 1b
3,000 0.11 1.8
4,000 0.15 2.0
5,000 0.19 2.1
8,000 0.30 2.7
9,000 0.33 3.0
9,500 0.35 3.0
12,000 0.45 3.8
12,000 0.45 4.8
13,500 0.50 5.4
15,000 0.56 6.3
16,000 0.59 5.7
16,000 0.59 6.8
(Continued)
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Table 3 (Zontinued)

Load DBP Coe Slip
1b Pull/Weight Percent

Normal condition,
TMR = 800 1b (Continued)

16,500 .61 16.7
17,500 0.65 14.3
18,000 3,67 3%.5
18,000 0.67 40.5
19,000 ¢.71 44.4
20,0090 0.74 160.0

0.25 in. Simulated
rainfall, TME = 900 1b

. 3,200 0.12 1.2
; 4,400 0.16 1.0
- 5,700 0.21 1.8
6,800 0.25 3.8
8,000 0.30 4.3
9,500 0.35 5.0
10,400 0.39 7.4
11,700 0.44 6.3
12,500 0.46 £2.0
12,900 0.48 19.4
14,600 0.54 21.1
15,300 0.57 33.3
16,200 0.59 39.4
16,500 c.61 33.3
17,500 0.65 100.0
18,500 0.69 106.0

0.50 in. Simulated
rainfall, TMR = 1,000 1lbs

1,000 0.94 1.9
1,300 0.05 4.8
2,200 0.09 4.4
4,300 0.15 5.1
4,000 0.15 5.4
5,700 0.21 12.5
6,500 0.24 7.9
7,500 0.28 9.1
7,500 0.28 30.8
8,600 6.52 34.2
. 9,500 0.35 44.4
(Continued)
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Table 3 (Continued)

Load
1b

0.50 in. Simulated rain-

DBP Coe
Pull/Weight

fall, TMR = 1,000 1lbs (Continued)

19,100
10,500
10,900

1.00 in. Simulated
rainfall, TMR = 1,800 1b

1,000
2,300
3,400
5,200
6,600
7,000
7,500
7,800
8,400
8,500
9,000
10,000
11,500
i2,100

1.50 in. Simulated
rainfall, TMR = 1,800 1b

700
2,000
3,500
4,600
5,500
5,500
6,900
8,300
9,000

10,000
10,000
10,300
14,000

0.38
0.39
0.41

0.04
0.09
0.13
0.19
0.25
0.26
0.28
0.29
0.31
0.32
0.33
0.37
0.43
0.45

0.03
.07
0.13
0.17
0.20
0.20
0.26
0.31
0.33
0.37
0.37
0.38
0.52

(Continued)
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Tgble 3 (Continued)

Load DBF Coe Slip
ib Pull/Weight Percent

LAV25, Fort Chaffee, Arkansas, SC Soil

Normal condition, TMR = 1,250 1b»

1,000 0.04 3.5
1.300 ¢.05 3.4
€,500 0.24 4.6
9,000 9.33 6.3
9,000 0.33 7.0
10,800 0.40 12.2
11,500 0.43 12,5
13,000 0.48 12.0
15,000 0.56 16.3
15,500 0.58 18.8
16,500 0.61 19.7
20,C00 0.74 22.3
20,300 0.75 100.0
21,500 0.80 100.0
3,000 0.11 3.3
6,000 0.22 5.6
12,000 0.45 10.0
12,000 0.45 10.6
15,000 0.56 13.0
17,400 0.65 16.5
13,000 0.67 26.0
18,000 0.67 20.3
19,200 0.71 41,2
19,800 0.74 25.3
21,000 0.78 32.0
21,9200 0.78 100.0
22,200 .83 100.0
0.25 in. Simulated

rainfall, TMR = 1,100 1b

2,500 0.09 9.1
3,800 0.14 10.0
£,000 0.19 12.4
7,500 0.28 21.4
8,000 0.30 47.4
9,500 0.35 39.7
9,500 0.35 50.3
9,500 0.35 €7.1

{(Coutinued)
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Table 3 (Continued)

Load DBP Coe Slip
1b Pull/Weight Percent

0.25 in. Simulated rain-
fall, TMR = 1,100 1b (Continued)

9,500 0.35 62.8
9,500 0.35 68.1
10,000 0.37 86.3
10,500 0.39 74.1
10,500 0.39 87.0
11,000 0.41 100.0
13,000 0.48 100.0

0.50 in. Simulated
rainfall, TMR = 1,200 1b

1,500 0.06 10.3
5,000 0.19 17.2
6,500 0.24 26.9
7,000 0.26 40.2
8,000 0.30 58.0
8,000 0.30 41.5
8,000 0.30 68.3
8,000 0.30 72.0
9,000 0.33 88.1
9,000 0.33 84.0
9,000 0.33 78.1
9,000 0.33 100.0
9,000 0.33 100.0

0.75 in. Simulated
rainfall, TMR = 1,200 1b

5,000 0.19 12.3
6,000 0.22 18.9
7,000 0.26 29.4
7,500 0.28 41.1
8,500 0.32 45.0
9.000 0.33 59.9
9,500 0.35 76.2
9,500 0.35 84.2
9,500 0.35 40.1
9,500 0.35 64.2
10,000 0.37 80.8
10,000 0.37 85.8
10,000 0.37 100.0
10,000 0.37 100.0
{Continued)
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Table 3 (Continued)

Load DBP Coe Slip
1b Pull/Weight Percent

1.00 in. Simulated
rainfall, TMR = l,lOO_lE

2,000 0.07 12.3
4,500 0.17 20.1
6,500 0.24 27.9
6,500 0.24 33.5
7,000 0.26 u7.8
7,000 0.26 56.1
9,000 0.33 72.6
9,000 0.33 83.4
9,000 0.33 86.9
9,500 0.35 64.8
9,500 0.35 78.1
9,500 0.35 100.0
10,500 0.39 82.5
11,000 0.41 100.0
LAV25, Fort Chaffee, Arkansas, SM Soil

Normal condition, TMR = 2,000 1b

5,500 0.20 3.6
7,500 0.28 5.8
9,500 0.35 9.3
10,000 0.37 84.8
11,000 0.41 13.0
11,000 0.41 70.6
11,500 0.43 19.1
11,500 0.43 100.0
12,000 0.45 100 =
12,500 0.46 13.0
13,000 0.48 48.4
15,000 0.56 36.4
16,000 0.59 49.3
0.25 in. Simulated

rainfall, TMR = 1,700 1b

5,000 0.19 9.9
5,500 0.20 60.6
6,000 0.22 15.9
6,500 0.24 69.0
7,000 9.26 70.1

(Continued)
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Table 3 (Continued)

Load DBP Coe Slip
1b Pull/Weight Percent

0.25 in. Simulated rain-
fall, TMR = 1,700 1b (Continued)

7,500 0.28 76.3
7,500 0.28 69.3
8,000 0.30 72.3
9,000 0.33 87.1
10,000 0.37 100.0
10,500 0.39 100.0

0.50 in. Simulated
rainfall, TMR = 1,800 1b

3,000 0.11 3.4
4,500 0.17 21.0
4,500 0.17 62.3
5,000 0.19 63.3
6,000 0.22 73.1
6,500 0.24 49.7
6,500 0.24 8l.5
6,500 0.24 100.0
7,000 0.26 64.7
7,000 0.26 72.2
7,500 0.28 91.6
7,500 0.28 100.0
8,000 0.30 84.5

0.75 in. Simulated
rainfall, TMR = 1,900 1b

3,500 0.13 18.5
5,000 0.19 72.6
5,000 0.19 74,8
5,500 0.20 53.4
5,500 0.20 82,3
6,500 0.24 64.2
6,500 0.24 75.1
6,500 0.24 88.0
7,500 0.28 100.0
8,500 0.32 77.3
9,000 0.33 100.0
9,500 0.35 88.6
(Cortinued)
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Table 3 (Continued)

Load DBP Coe Slip
1b Pull/Weight Percent

LAV25, Duckport, Louisiana, SP Soil

Normal condition, TMR = 2,200 1b

1,200 0.04 4.7
5,20 0.18 4,1
7,600 0.27 100.0
3,600 0.13 2.1
4,500 0.16 1.6
7,400 0.26 100.0
(Stalled)
0.25 in. Simulated
rainfall, TMR = 2,500 1b
2,900 0.10 1.6
4,500 0.16 2.1
8,500 0.30 0.4
10,400 0.37 100.0
(Stalled)
0.50 in. Simulated
rainfall, TMR = 2,800 1b
400 0.01 4.5
1,600 0.06 2.0
2,400 0.09 2,2
4,500 0.16 5.2
7,600 0.27 1.9
8,000 0.28 11.0
10,000 0.35 100.0
(Stalled)
0.75 in. Simulated rainfall, no TMR
2,400 0.09 4.1
4,400 0.16 6.1
4,800 0.17 9.1
5,800 0.21 5.0
7,400 0.26 4.1
11,400 0.40 100.
(Stalled)
(Continued)
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Table 3 (Continued)

D3P Coe Slip
Puli/Weight Percent

10 Ton HEMIT, Duckport, Louisiaaa, CH Soil

Normal condition, TMR = 1,700 1b

10,000 0.17 8.0
13,000 ¢.22 1.6
14,000 0.23 4.0
15,000 0.23 21.5
17,000 0.28 3.4
17,000 0.28 41.6
18,000 0.30 5.4
19,000 0.32 4.6
20,000 0.33 13.5
22,000 0.37 5.0
23,000 0.38 7.5
26,000 0.43 5.6
29,000 0.48 9.1
29,000 0.48 9.4
30,000 0.50 11.3
34,000 0.57 14.2
35,000 0.58 18.8
39,000 0.65 27.5
39,000 0.65 72.6
39,000 0.65 1300.0
40,000 0.67 52.2
40,000 0.67 22,7
41,000 0.68 79.2
42,000 0.70 35.4
42.000 0.70 48.6
42,000 0.70 36.2
49,000 0.81 100.0
0.25 in. Simulated

rainfall, TMR = 2,000 1b

9,000 0.15 16.2
10,000 0.17 47.2
10,000 0.17 26.4
10,000 0.17 26.3
10,000 0.17 26.4
10,000 0.17 20.3
11,000 0.18 85.9
11,000 0.18 48.2
11,000 0.18 36.1

{(Continued)
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Table 3 (Continued)

Load DBP Coe Slip
1b Pull/Weight Percent

0.25 in. Simulated rain-
fall, TMR = 2,000 1b (Continued)

12,000 ¢.20 31.5
12,000 0.20 41.2
12,000 0.20 39.7
12,000 0.20 48.1
13,000 0.22 40.1
13,000 0.22 44,9
14,000 0.23 53.2
14,000 0.23 58.5
14,000 0.23 80.4
14,300 0.23 100.0
15,000 0.25 67.6
15,000 0.25 87.2
17,000 0.28 100.0

0.50 in. Simulated
rainfall, TMR = 2,500 1ib

5,000 0.08 13.5
6,00C 0.10 9.7
7,000 0.12 20.9
8,000 0.13 21.1
8,000 0.13 22.5
8,000 0.13 26.5
9,000 0.15 22.0
5,000 0.15 32.9
10,000 0.17 34.3
11,000 0.18 42.9
13,000 0.22 35.3
13,000 0.22 46.2
13,000 .22 44,2
15,000 0.25 61.9
15,600 0.25 79.2
16,000 0.27 79.7
16,000 C.27 100.0
17,000 0.28 100.0

0.75 in. Simulated
rainfall, TMR = 3,000 1b

10,000 0.17 19.6
10,000 0.17 20.0
(Continued)
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Table 3 (Continued)

Load DBP Coe Siip
1b Pull/Weight Percent

0.75 in. Simulated rain-
fall, TMR = 3,000 1b (Continued)

10,000 0.17 23.2
10,000 0.17 29.2
10,000 0.17 25.8
11,000 0.18 26.9
11,000 0.18 19.5
‘ 11,500 0.19 27.8
11,500 0.19 26.1
12,000 0.20 34.0
13,000 0.22 36.4
13,000 0.22 43.9
14,000 0.23 47.8
15,000 0.25 43.6
15,000 0.25 46.7
15,000 0.25 49.6
15,000 0.25 50.3
15,000 0.25 32.5
15,000 0.25 67.1
15,000 0.25 69.3
15,000 0.25 74.9
16,000 0.27 40.7
16,000 0.27 69.6
: 17,000 0.28 56.9
N 17,000 0.28 51.7
18,000 0.30 71.6
18,000 0.30 87.5
18,000 0.30 56.0
19,000 0.32 61.0
20,000 0.33 72.0
20,000 0.33 80.1
20,000 0.33 78.4
22,000 0.37 82.1
26,000 0.43 100.0

1.00 in. Simulated
rainfall, TMR = 3,000 1b

7,000 0.12 i7.0
10,000 0.17 26,2
10,000 0.17 29.6
10,000 0.17 37.1
11,000 0.18 31.0

(Continued)
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Table 3 (Continued)

Load
1b

DBP Coe
Pull/Weight

1.00 in, Simulated rain-
fall, TMR = 3,000 1b (Continued)

12,000
12,000
12,000
13,000
15,000
15,000
17,000
17,000
17,000
18,000
19,000
19,000
20,000
23,000
23,000
25,000

Normal

0.20
0.20
0.20
0.22
G.25
0.25
0.28
0.28
0.28
0.30
0.32
0.32
0.33
0.38
0.38
0.42

Slip
Percent

29.4
36.8
46.3
34.0
42.9
53.7
63.5
74.4
72.1
88.2
64.5
100.0
69.9
87.6
100.0
100.0

_p Ton HEMTT, Duckport, Louisiana, CL Soil

condition, TMR = 1,800 1b

7,000
11,000
12,000
12,000
13,000
15,000
15,000
17,500
18,000
19,0600
19,000
20,000
20,000
22,000
23,000
24,000
25,000
26,900
28,000

0.12
0.18
0.20
0.20
0.22
0.25
0.25
0.29
0.30
0.32
0.32
0.33
0.33
0.37
0.38
0.40
0.42
0.43
0.47

(Continued)
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Table 3 (Continued)

Load DEP Coe Slip
1b Pull/Weight Percent

Normal condition,
TMR = 1,800 1b (Continued)

30,000 0.50 9.0
31,000 0.52 18.8
32,000 0.53 18.8
34,000 0.57 5.9
35,000 0.58 11.4
39,000 0.65 15.9
39,000 0.65 21.7
43,000 0.71 27.5
47,000 0.78 100.0
50,000 0.83 100.0
0.25 in. Simulated

rainfall, TMR = 3,000 1b

8,000 0.13 23.3
10,000 0.17 20.6
10,000 0.17 22.9
10,000 0.17 30.1
11,000 0.18 46.0
12,000 0.20 17.8
12,000 0.20 39.1
12,000 0.20 49.3
13,000 0.22 54.5
14,000 0.23 24,5
14,000 0.23 52.7
15,000 0.25 63.3
15,000 0.25 56.8
16,000 0.27 68.0
17,000 0.28 76.1
17,000 0.28 70.1
18,000 0.30 74.7
19,000 0.32 82.2
19,000 0.32 100.0
19,000 0.32 §2.1
22,000 0.37 100.0
0.50 in. Simulated

rainfall, TMR = 3,000 1b

8,000 0.13 18.0
10,000 0.17 20.3

(Continued)
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Table ? (Continued)

"T.oad DBP Coe - Slip
1b Pull/Weight Percent

0.50 in. Simulated rain-
fall, TMR = 3,000 1b (Continued)

10,000 0.17 17.3
10,000 0.17 27.7
10,C00 0.17 26.6
11,000 0.18 27.9
12,900 0.20 29.4
12,000 0.20 24,2
13,000 0.22 30.9
13,000 0.22 25.6
14,000 6.23 40,3
15,000 0.25 35.9
17,000 0.28 39.1
17,000 0.28 48.1
19,000 0.32 62.1
20,000 0.33 77.9
20,000 0.33 56.4
22,000 0.37 75.9
23,000 0.38 100.0
24,000 0.40 100.0

0.75 in. Simulated
rainfall, T™MR = 3,500 1b

7,000 0.12 18.8
8,000 0.13 18.8
8,000 0.13 18.8
9,000 0.15 19.4
9,000 0.15 18.8
10,000 0.17 2:1.0
10,000 0.17 23.3
10,00¢C 0.17 20.7
11,000 0.18 22.1
12,000 0.20 21.2
14,000 0.23 26.4
15,000 0.25 30.8
15,000 0.25 29,2
17,000 0.28 32.4
17,000 0.28 32.0
19,000 0.32 40.1
20,000 0.33 46.7
21,000 0.35 47.7
23,000 0.38 66.6
(Continued)
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Table 3 (Continued)

Load DBP Coe Slip
1b Pull/Weight Percent

0.75 in. Simulated rain-
fall, TMR = 3,500 1b (Continued)

23,000 0.38 56.5
24,000 0.40 73.6
27,000 0.45 72,6
27,000 0.45 100.0
27,000 0.45 100.0

1.00 in. Simulated
rainrall, TMR = 3,500 1b

6,000 0.10 12.4
6,000 0.10 14.6
7,000 0.12 24.8
8,000 0.13 22.0
8,000 0.13 10.7
8,600 0.13 17.7
9,000 0.15 17.8
9,000 0.15 13.0
10,000 0.17 13.4
12,000 0.20 22.2
13,000 0.22 22.0
15,000 0.25 31.3
15,000 0.25 29.0
18,000 0.30 34.6
19,000 0.32 34.9
20,000 0.33 40.0
22,000 0.37 43.9
23,000 0.38 48..
24,000 0.40 50.2
26,000 0.43 75.6
26,000 0.43 100.0
27,000 0.45 100.0

10 Ton HEMTT, LeTourneau, Mississippi, ML Soil

Normal condition, TMR = 500 1b

9,000 0.15 3.2
9,500 0.16 2.6
10,500 0.17 3.2
12,500 0.21 4.2
12,500 0.21 4.0
(Continued)
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Tabie 3 (Continued)

Loc.d DBP Coe Slip
1t Puil/Weight Percent

Normal conaition,
IMR = 500 1b (Continued)

13,500 0.22 5.1
17,020 0.28 4.8
17,000 0.28 7.2
18,500 .31 5.0
20,000 0.33 Q.3
20,000 0.33 10.1
21,000 0.35 9.3
22,000 0.37 15.8
24,5006 0.41 16.4
26,000 0.43 15.8
26,000 0.43 17.1
27,000 0.45 16.9
31,000 0.52 26,7
32,000 0.53 30.3
33,000 0.55 31.2
33,500 0.55% 27.1
38,500 0.64 100.0
39,000 0.65 100.0

0.25 in Simulated
rainfall, TMR = 800 1b

8,000 0.13 2.3
9,500 0.16 3.8
10,000 0.17 5.4
10,000 0.17 5.7
13,000 0.22 6.5
15,000 0.25 7.3
15,000 0.25 8.5
18,000 0.30 12.3
22,000 0.37 14.3
22,000 0.37 14.0
23,000 0.38 19.4
23.500 0.39 18.4
26,000 0.43 24.4
26,590 0.44 1060.0
27,000 0.45 25.6
28,000 0.47 100.0
28,500 39.47 25.6

(Con*inued)
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Table 3 (Continued)

- -

Toad DBP Coe Siip
1b Pull/Weight Percent
0.50 in Simulated
rainfall, TMR = 1,000 1t
3,000 0.035 .1
5,000 0.08 2.1
5,000 0.08 2ol
10,000 0.17 6.2
11,000 ¢.18 7.8
12,500 0.21 8.4
16,000 0.27 12.6
17,000 0.28 13.6
19,500 0.32 17.1
20,000 0.33 17.5
22,000 0.37 21.9
22,509 0.37 19.4
25,000 0.42 29.4
25,000 0.42 100.0
28,000 0.47 100.0
30,000 0.50 32.8
0.75 1iu. Simulated
rainfall, TMR = 1,200 1b
3,000 0.05 3.2
6,000 0.10 5.1
10,500 0.17 8.3
12,500 0.21 13.1
13,000 0.22 9.9
14,000 0.23 12.0
15,000 0.25 14.0
16,000 0.27 14.6
17,000 0.28 19.4
17,000 0.28 17.3
70,000 0.33 22.3
21,50C 0.36 25,6
24,000 0.40 41.3
25,500 0.42 29.4
28,500 0.47 100.0
29,000 0.48 100.0
1.25 in. Simulated
rairnfall, TMR = 1,800 1b
2,000 0.03 3.8
3,000 0.95 5,1
(Continued)
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Table 3 (Continued)

“Load DBP Coe Siip
1b Pull/Weight Percent

1.25 in. Yimulated rain-
fall, TMR = 1,8G0 1b {Continued)

3,000 0.05 6.3
6,000 0.10 6.9
7,560 0.12 9.6
10,000 0.17 10.7
10,000 0.17 11.2
13,500 0.22 14.9
14,000 0.23 14.9
15,500 0.26 16.6
16,500 0.27 19.4
17,200 .28 8.6
17,500 0.26 25.1
19,000 0.32 34.0
22,500 0.37 48.7
26,000 0.43 100.0
28,000 0.47 100.6G
1.50 in. Simulated
rainfall, IMR = 2,000 1b

4,000 0.07 4.7
4,500 0.07 5.9

7,500 C.12 11.4
8,000 0.13 13.4
10,000 0.17 14.3
11,000 0.18 13.4
12,000 0.20 16.7
12,500 0.2% 15.3
15,000 0.25 17.4
16,000 0.27 19.4
19,000 0.32 23.4
20,000 0.33 24,7
23,000 0.38 44,1
23,500 0.39 29.4
27,000 0.45 100.0
28,000 0.47 100.0
28,500 0.47 35.5

(Continued)
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Table 3 (Continued)

Load DBP Coe Slip
__1b Pull/Weight Percent

10 Ton HEMIT, Fort Chaffee, Arkansas, SC Soil

Normal condition, TMR = 2,800 1b

8,000 0.13 1.4
20,000 0.33 6.0
27,000 0.45 7.8
30,000 0.50 15.5
31,000 0.52 12.4
35,000 0.58 22.8
36,000 0.60 51.3
36,000 0.60 54.9
37,000 0.62 77.2
37,000 0.62 23.9
38,000 0.63 29.2
28,000 0.63 41.3
38,000 0.63 100.0
40,000 0.67 61.0
40,000 0.67 100.0
43,000 0.71 42.3
43,000 0.71 55.6

0.25 in Simulated
rainfall, TMR = 2,800 1b

5,000 0.08 2.7
10,000 0.17 12.2
13,000 0.22 16.9
15,000 0.25 13.3
16,000 0.27 24.1
17,000 0.28 19.6
18,000 0.30 41.1
20,000 0.53 63.8
20,000 0.33 37.7
23,000 0.38 47.1
24,000 0.40 59.0
26,000 0.43 65.0
29,000 0.48 65.0
31,000 0.52 79.5
32,000 0.52 100.0
35,000 0.58 100.0

(Continued)
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Table 3 (Continued)

Load DBP Coe Slip
1b Puli/Weight Percent

0.50 in. Simulated
rainfall, TMR = 2,800 1b

5,000 0.08 2.1
9,000 0.15 9.1
15,000 0.25 26.8
15,000 0.25 22.4
16,000 0.27 35.4
16,000 0.27 52.5
17,000 0.28 64.4
19,000 0.32 70.4
20,000 0.33 54.4
21,000 0.35 80.6
22,000 0.37 60.0
22,000 0.37 78.8
24,000 0.40 87.2
25,000 0.42 100.0
31,000 0.52 100.0

0.75 in. Simulated
rainfall, TMR = 3,000 1b

11,000 0.18 6.3
14,000 0.23 15.8
18,000 0.30 43.5
18,000 0.30 36.0
20,000 0.33 48.8
20,000 0.33 59.9
20,000 0.33 59.0
21,000 0.35 83.4
22,000 0.37 69.0
24,000 0.40 78.2
31,000 0.52 100.0
31,000 C.52 100.0
1.00 in. Simulated

rainfall, TMR = 3,000 1b

6,000 0.10 7.9
14,000 0.23 18.0
17,000 0.28 34.9
19,000 0.32 48.8
20,000 0.33 69.7
20,000 0.33 40.6

(Continund)
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Table 3 (Continued)

Load DBP Coe Slip
1b Pull/Weight Percent
1.00 in. Simulated rain-
fall, T™MR = 3,000 1b (Continued)
21,000 0.35 83.4
21,000 0.35 56.7
23.000 0.38 68.3
24,000 0.40 85.2
25,000 0.42 90.8
29,000 0.48 100.0
29,000 0.48 100.0

10 Ton HEMTT, Fort Chaffee, Arkansas, SM Soil

Normal condition, TMR = 3,800 1b

11,000 0.18 2.9
13,200 0.22 5.4
17,000 0.28 6.9
21,000 06,35 7.5
22,800 0.38 4.1
26.700 0.44 7.2
28,600 0.48 10.0
30,200 0.50 52.2
30,300 0.50 7.2
31,800 0.53 13.0
32,000 0.53 31.7
32,200 0.54 100.0
32,800 0.55 10.9
33,700 0.56 18,0
35,800 0.60 23.2
36,000 0.60 24,1
36,000 0.60 100.0
0.25 in. Simulated

rainfall, TMR = 4,200 1b

10,500 0.17 6.9
13,000 0.22 7.5
13,800 0.23 14.9
14,400 0.24 13.1
15,800 0.26 19.8
16,000 0.27 28.7
17,000 0.28 40.4
17,100 0.28 60.6

(Continued)
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Table 3 (Continued)

Load DBP Coe Slip
_1b Pull/Weight Percent

0.25 in. Simulated rain-
fall, TMR = 4,200 1b (Continued)

17,800 0.30 68.5
17,800 0.30 85.7
18,000 0.30 31.7
19,000 0.32 53.4
19,200 0.32 60.3
20,000 0.33 100.0
21,000 0.35 66.4
25,200 0.42 69.3
28,000 0.47 100.0

0.50 in. Simulated
rainfall, TMR = 4,000 1b

7,200 0.12 13.7
13,100 0.22 20.0
14,000 0.23 35.3
14,100 0.23 36.3
14,500 0.24 48.8
15,000 0.25 63.3
16,700 0.28 67.6
17,000 0.28 36.0
17,000 0.28 69.4
18,100 0.30 47.7
18,200 0.30 59.8
18,700 0.31 67.6
18,700 0.31 78.1
20,000 0.33 60.0
20,700 0.34 66.8
24,900 0.40 100.0
25,000 0.42 100.0

0.75 in. Simulated
rainfall, TMR = 4,200 1b

10,800 0.18 14.9
13,000 0.22 27.7
14,800 0.25 28.1
15,100 0.25 69.3
15,300 0.25 70.7
15,800 0.26 40 2
16,000 0.27 75.1
(Continued)
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Table 3 (Continued)

Load DBP Coe Slip

b Pull/Weight Percent
0.75 in. Simulated rain-
fall, TMR = 4,200 1b (Continued)
17,200 0.29 40.0
19,000 0.32 53.8
20,000 0.33 79.0
20,200 0.34 55.9
24,500 0.41 60.0
27,000 0.45 100.0
28,000 0.47 100.0
1,00 in. Simulated
rainfall, TMR = 4,200 1b

9,100 0.15 12.2
10,000 0.17 15.9
10,200 0.17 18.0
11,300 0.19 16.2
12,300 0.20 20.7
13,800 0.23 25.5
14,700 0.24 59.7
14,900 0.25 66.7
14,900 0.25 34,4
15,000 0.25 46.3
15,009 0.25 26.4
15,200 0.25 41.4
16,700 0.28 56.5
17,400 C.29 75.9
18,000 0.30 58.2
18,000 0.30 72.1
18,700 0.30 100.0
21,000 0.35 100.0

10 Ton HEMTT, Duckport, Louisiana, SP Scil
Normal condition, TMR = 6,300 1b
10,000 0.17 7.8
15,000 0.25 18.0
15,000 .25 5.4
16,000 v,27 15.2
20,000 0.33 24.1
21,000 0.35 24.1
22,000 0.36 14.6
(Continved)
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Table 3 (Contiriied)

T.0ad DBP Coe Slip
__1b Pull/Weight Percent

Normal condition,
T™MR = 6,300 1b (Continued)

24,000 0.40 19.8
24,500 0.41 100.0
(Bouncing)

0.25 in. Simulated
rainfall, TMR = 2,500 1b

7,000 0.12 20.7
8,000 0.13 18.0
11,000 0.18 14.6
18,000 0.30 8.9
21,000 0.35 12.2
22,000 0.36 12,2
24,000 0.40 20.3
24,500 0.41 100.G
(Bouncing)

0.50 in. Simulated rainfall, no THR

5,000 0.08 21.2
6,000 0.10 18.0
9,000 0.15 13.7
14,000 0.23 18.0
16,000 0.27 18.0
20,000 0.33 31.7
19,000 0.31 10.9
14,500 0.32 27.7
19,000 0.31 18.0
20,000 0.33 27.7
20,000 0.33 14.6
20,500 0.34 100.0

M113A£J Duckport, Louisiana, CH Soil

Normal condition, TMR = 2,000 1b

.17
.19
.19
.24
.28
.32 1

OO OC
— 0 0o oW
N = O O W

(Continued)
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Table 3 (Continued)

Load DRP Coe Slip

1b Pull/Weight Percent
Normal condition,
™R = 2,000 1b (Continued)

2,500 0.36 11,7
10,000 0.43 16.4
10,500 0.45 16.9
13,000 0.56 19.2
13,500 0.58 27.3
15,000 0.64 21.9
16,000 0.68 41.4
16,000 0.68 ‘ 31.6
16,500 0.71 59.5
16,500 0.71 41.4
17,500 0.75 100.0
18,000 0.77 10C.0
0.25 in., Simulated
rainfall, TMR = 2,500 1b

2,000 0.09 2.6

3,000 0.13 4.2

3,000 0.13 8.9

3,500 0.15 8.7

3,500 0.15 14,6

4,000 c.17 21.9

4,000 0.17 25.6

4,500 0.19 31.3

5,000 0.21 39.0

5,500 0.24 39.1

5,500 0.24 66.4

5,500 0.24 85.4

6,000 .26 53.4

6,000 0.26 100.0

7,000 0.30 57.0

8,500 0.36 85.6

9,000 0.38 78.3

9,000 0.38 100.0

9,500 0.41 54.0
i0,500 0.45 64.7
11,000 0.47 59,7

(Continued)
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Table 3 (Continued)

Load
1b

0.50 in.

rainfall, TMR = 2,000 1b

Simulated

2,500
3,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,500
6,000
6,000
6,000
6,500
6,500
7,500

0.75 in.

rainfall, TMR = 2,000 1b

Simulated

2,500
3,000
3,500
4,000
4,000
4,500
5,000
5,000
5,500
5,500
6,000
6,000
7,000
7,000
7,000
7,500

DBP Coea
Pull/Weight

0.11
0.13
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.24
0.26
9.26
0.26
0.28
0.28
0.32

0.11
0.13
0.15
17
A7
.19
.21
21
24
.24
.26
.26
.30
.30
.30
.32

COO0OCWOTOoOOCOOO

(Convinued)
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Percent
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82.2
130.0
12.1
35.5
29.7
42.6
77.8
75.1
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Table 3 (Continued)

Load DBP Coe S1lip
1b Pull/Weight Percent
1.00 in. Simulated
rainfall, TMR = 2,000 1b
3,500 0.15 10.4
3,500 0.15 20.6
4,000 0.17 15.0
4,500 0.19 32.1
5,000 0.21 27,1
5,000 0.21 85.1
5,000 0.21 95.3
5,500 0.24 70.6
5,500 0.24 38.1
5,500 0.24 63.8
6,000 0.26 82.8
6,000 0.26 55.6
6,000 0.26 1006.0
6,500 0.28 59.2
6,500 0.28 100.0
7,000 0.30 88.0
7,000 0.30 94.0
M113A1, Duckport, Louisiana, CL Soil
Normal condition, TMR = 1,500 1b
3,000 0.13 3.0
3,500 0.15 6.7
5,000 0.21 8.4
6,500 0.28 9,2
8,000 0.34 8.1
8,500 0.36 13.2
9,500 0.41 10.7
12,500 0.53 18.5
13,500 0.58 14.8
14,500 0.62 19.8
15,000 0.64 17.8
15,000 0.64 21.9
16,500 0.71 21.9
17,000 0.73 27.5
17,000 0.73 53.1
17,500 0.75 59,2
19,000 0.81 17C.0

(Continued)
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Table 3 (Continued)

Load DBP Coe S1lip
1b Pull/Weight Percent

0.25 in. Simulated

rainfall, TMR = 1,500 1b

2,000 0.09 4,7
5,000 0.21 8.1
5,500 0.24 10.2
5,500 0.24 25.5
7,000 0.30 10,4
7,000 0.30 39.5
7,500 0.32 16,7
7,500 0.32 27.7
8,000 0.34 52.1
8,500 0.35 44,5
8,500 0.36 66.2
9,000 0.38 53.1
9,500 0.41 83.7
9,500 0.41 100.0

10,000 0.43 79.9

10,000 0.43 100.0

10,500 0.45 56.6

0.50 in. Simulated

rainfall, TMR = 2,000 1b

1,000 0.04 12.8
2,000 0.09 6.3
2,500 0.11 15.0
4,000 0.17 18.6
4,000 0.17 12.5
4,500 0.19 19.6
4,500 0,19 23.4
5,000 0.21 41.9
5,500 0.24 68.8
6,000 0.26 28.6
6,000 0.26 86.8
6,000 0.26 93.0
6,000 0.26 100.0
6,500 0.28 100.0
7,000 0.30 74,0
8,000 0.34 31.2
8,000 0.34 58.6
£,000 0.34 69.6
8,000 0.34 82.1

(Con.iaued)
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Table 3 (Continued)

Load DBP Coe Siip
b Pull/Weight Percent

0.75 in. Simulated
rainfall, TMR = 2,000 1b

2,000 0.09 5.0
2,500 0.11 4.1
4,000 0.17 18.4
4,500 0.19 6.3
4,500 0.19 11.2
5,000 0.21 21.9
5,000 0.21 24.1
5,000 0.21 32.3
5,000 0.21 55.6
5,500 0.24 65.0
5,500 0.24 76.5
6,000 0.26 38.2
6,000 0.26 42.7
6,000 0.26 52.9
6,500 6.28 79.7
6,500 0.28 100.0
7,000 0.30 68.3
7,000 0.30 80.5
7,500 0.32 89.4
9,000 0.38 100.0

M113Al, LeTourneau, Mississippi, ML Soil

Normal condition, TMR = 1,200 1b

6,000 0.26 6.3
7,200 0.31 2.1
7,600 0.32 16.7
7,600 0.32 20.8
11,200 0.48 10.7
12,400 0.53 20.0
12,800 0.55 15.0
13,200 0.56 25.0
13,200 0.56 24.0
14,400 0.62 17.1
14,800 0.63 42.0
15,200 0.65 25.7
15,600 0.67 32.1
16,000 0.68 35.7
16,000 0.68 43.5
(Continued)
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Table 3 (Continued)

Load DBP Coe Slip
- Pull/Weight Percent

Normal condition,
TMR = 1,200 1b (Continued)

17,200 0.74 100.0
18,000 0.77 109.0

0.25 in. Simulated
rainfall, TMR = 1,600 1b

6,000 0.26 8.7
6,000 0.26 61.2
6,000 0.26 61.1
6,400 0.27 44.6
6,400 0.27 65.2
6,800 0.29 70.9
6,800 0.29 58.7
6,800 0.29 85.1
6,800 0.29 59.6
6,800 0.29 62.0
6,800 0.29 13.3
7,200 0.31 59.7
7,200 0.31 67.1
7,200 0.31 78.2
8,400 0.36 73.5
8,400 0.36 44.2
8,800 0.38 69.8
9,200 0.39 15.6
9,200 0.39 26.3

0.50 in. Simulated
rainfall, TMR = 1,600 1b

4,800 0.21 10.7
5,200 0.22 25.0
5,600 0.24 41.4
6,000 0.26 14.0
6,000 0.26 18.6
6,000 0.26 38.6
6,000 0.26 41.9
6,400 0.27 52.2
6,400 0.27 86.3
6,400 0,27 11.9
7,200 0.31 59.3
7,200 0.31 50.0
{Continued)
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Table 3 (Continued)

“Load DBP Coe Slip

1b Pull/Weight _Percent

0.50 in. Simulated rain-
fall, TMR = 1,600 1b {(Continued)

7,200 0.31 25.0
7,200 0.31 30.4
7,600 0.32 19.4
7,600 0.32 22.2
8,000 0.34 66.7
8,000 0.34 73.2
8,000 0.34 87.5
8,400 0.36 78.9
10,000 0.43 100.0
11,200 0.48 100.0

0.75 1n. Simulated
rainfall, TR = 1,600 1b

5,200 0.22 21.7
5,20C 0.22 26./
5,200 0.22 20.0
5,200 0.22 34.3
5,200 0.22 23.1
5,600 0.24 25.C
5,000 0.24 63.5
6,000 0.26 78.7
6,000 0.26 46.6
6,000 0.26 9.1
6,400 0,27 17.3
6,400 0.27 t00.0
6,800 C.29 71.2
6,800 0.29 57.7
7,200 0.31 4.4
7,200 0.31 33.3
7,600 0.32 40.8
7,600 0.32 44.8
7,600 0.32 61.8
7,600 0.32 47.1
7,600 0.32 50.6

M)13A1, Fort Chaffee, Arkansas, SC Soil

Normal conditicn, TMR = 1,400 1b

10,500 0.45 2.8
13,500 0.58 4.8
(Continued)
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Table 3 (Continued)

Load DBP Coe Siip
1b Pull/Weight Percent

Normal condition,
TMR = 1,400 1b (Continued)

14,000 0.60 2.1
14,000 0.60 5.9
16,500 0.71 12,1
16,500 0.71 20.1
17,000 0.73 24.6
17,500 0.75 18.4
17,500 0.75 34.8
17,500 0.75 10¢.0
18,500 0.79 2:,6
18,500 0.79 100.G
0.25 in. Simulated

rainfall, TMR = 1,650 1b

5,000 0.21 6.8
5,000 0.21 17.3
7,000 0.30 28.2
8,000 0.34 13.9
8,000 C.34 43.8
8,000 0.34 72,2
8,000 0.34 100.0
9,500 0.41 45.6
10,500 0.45 100.0
0.50 in. Simulated

rainfall, TMP = 1,800 1b

4,000 0.17 1.7
5,000 0.21 8.7
5,000 0.21 12.0
6,000 0.26 20.5
6,500 0.28 54.8
6,500 0.28 71.2
7,000 0.30 29.2
7,000 V.20 37.1
7,000 0.30 85.4
8,000 0.34 49.4
8,000 0.34 100.0
8,500 0.36 69.9
&,500 0.36 79.9
49,500 0.41 100.0

(Contirued)
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Tabie 3 (Continued)

Load DBP Coe Slip
1b Pull/Weight _Percent

0.75 in. Simulated
rainfazll, TMR = 1,800 1b

4,000 0.17 6.0
5,000 0.21 11.2
5,000 0.21 24,8
6,000 0.26 68.5
6,500 0.28 22,7
6,500 0.28 43.2
6,500 0.28 76.9
7,000 0.30 44.0
7,000 0.30 63.6
7,000 0.30 70.4
7,500 0.32 100.0
8,000 0.34 100.0

1.00 in. Simulated
rainfall, TMR = 1,900 1b

5,000 0.21 5.6
5,000 0.21 6.5
5,500 0.24 28.6
6,000 0.26 20.2
6,500 0.28 21.7
6,500 0.28 34.7
6,500 0.28 37.7
7,000 0.30 45.0
7,500 0.32 57.4
8,000 0.34 61.7
9,000 0.38 50.8
10,000 0.43 100.0
11,000 0.47 100.0
3,500 0.15 2.0
4,500 0.19 17.9
6,000 0.26 13.8
6,000 0.26 34.5
6,000 0.26 49.1
7,000 0.30 31.9
7,000 0.30 59.8
7,000 0.30 72.7
7,500 0.32 60.0
7,500 0.32 83.1
8.500 0.36 43.9
8,500 0.36 53.3
(Continued)
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Table 3 (Continued)

Load DBP Coe 81ip

1b Pull/Weight Percent
1.00 in. Simulated rain-
fall, TMR = 1,900 1b (Continued)

8,500 0.36 100.0
9,500 0.41 100.0
M113Al, Fort Chaffee, Arkansas, SM Soil

Normal condition, TMR = 1,750 1b
12,400 0.53 5.0
12,800 0.55 7.2
13,400 0.57 12.0
13,600 0.58 52.7
14,000 0.60 9.0
14,000 0.60 100.0
14,800 0.63 46,6
16,000 0.68 9.4
20,000 0.85 100.0
Normal condition, TMR = 1,600 1b

6,000 0.26 3.4
8,500 0.36 4.6
9,400 0.40 2.3
10,000 0.43 8.1
13,000 0.56 7.4
14,500 0.62 24,4
15,000 0.64 14.8
15,000 0.64 34,0
15,200 0.65 100.0
21,000 0.90 100.0
Normal condition, TMR = 1,700 1b

5,200 0.22 2.3
10,000 0.43 6.3
12,300 0.53 7.3
13,600 0.58 5.3
14,400 0.62 8.9
16,400 0.70 19.9
20,000 .85 100.0

(Continued)
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Table 3 (Continued)

Load DBP Coe S1ip
1b Pull/Weight Percent
0.25 in. Simulated
rainfall, TMR = 2,000 1b
4,800 0.21 2.3
6,800 0.29 4.0
7,000 0.30 4.1
8,000 0.34 24,2
8,500 0.36 4.3
9,300 0.40 8.1
9,600 0.41 10.1
9,600 0.41 34.4
10,000 0.43 13.2
10,100 0.43 100.0
10,500 0.45 160.0
0.50 in. Simulated
rainfall, TMR = 2,000 1b
4,200 0.18 6.1
5,400 0.23 5.0
6,000 0.26 19.4
6,500 0.28 8.1
7,300 0.31 8.8
7,500 0.32 40.3
7,900 0.34 34.4
8,000 0.34 64.5
8,400 0.36 42.8
8,800 0.38 11.8
9,000 0.38 100.0
10,000 0.43 100.0
0.75 in. Simulated
rainfall, TMR = 2,100 1b
5,000 0.21 3.0
5,500 0.24 3.6
6,000 G.26 11.1
6,700 0.29 21.9
7,200 0.31 4.6
7,300 0.31 20.3
&,000 0.34 i3.2
8,500 0.36 30.9
9,000 0.38 13,2
9,200 0.39 50.7
(Continued)
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Table 3 (Continued)

Load DBP Coe
b Pull/Weight

0.75 1i.. Simulated rain-
fall, TMR = 2,100 1b (Co: ' nued)

9,400 0.40
9,600 0.41
9,700 0.41
9,700 0.41

M113A1, Duckport, Louisiana, SP Scil

Normal condition, TMR = 2,200 1b

4,400 0.i8
6,000 0.24
7,600 0.31
8,000 0.32
9,000 0.36
9,800 0.3>
10,200 0.41
11,000 0.44
11,000 0.44
10,600 0.43
13,000 0.52
14,600 J.59

Drier normal
condi*-ion, TMR = 1,80C 1b

5,600 J.23
7,400 J.30
8,000 0.32
10,200 0.41
11,000 0.44
11,400 0.46
12,100 0.49
12,600 0.51
13,000 0.52
0.25 i, nimulated
rainco MR = 2,500 1b
2,00 0.08
2,600 0.10
3,650 0.14
4,300 0.19
(Continued)
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Table 3 (Continued)

Load _ DBP Coe Slip
1b Full/Weight Fercent

0.25 in. Simulated rain-
fall, TMR = 2,500 1b (Continued)

€,300 0.25 4.2
8,400 0.34 8.0
8,600 0.35 16.4
9,600 0.39 34,3
10,800 0.42 27.0
11,200 0.45 23.4
12,100 0.49 17.5
1.,600 0.47 31.9
11,200 0.45 41.6
10,000 .40 34.3
8,400 0.34 14.8
8,400 0.34 16.4
12,200 0.49 40.4
12,800 0.51 36.1
0.50 in. Simulated
rainfall, TMR = 3,000 1b
2,000 0.08 0.8
3,200 0.13 6.3
4,000 0.16 5.7
4,400 0.18 5.7
4,600 0.19 2.5
6,000 0.24 8.0
8,000 0.32 4.2
9,000 0.36 18.9
10,000 0.40 23.4
11,600 0.47 29.3
12,000 0.48 23 .4
12,600 0.51 28.5
10,400 0.42 37.6
9,600 0.39 23.4
8,000 0.32 16.4
7,200 0.29 12.4
7,200 0.29 9.8
0.75 in. Simulacted
rainfall, TMR = 2,000 1b
2,000 0.08 3.2
2,809 0.11 2.5
{(Continu=d)
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Table 3 (Concluded)

Load DBP Coe Siip
1b Pull/Weight Percent

0.75 in. Simulated rain-~
fail, TMR = 2,000 1b (Continued)

3,200 0.13 5.7
4,000 0.16 4.2
5,200 6.21 6.3
6,800 0.27 6.3
8,000 0.32 8.0
9,200 0.37 13.8
10,400 0.42 19.7
10,000 0.40 5.7
11,600 0.47 13.8
10,400 0.42 27.9
9,400 0.38 40.4
8,400 0.34 32.4
6,400 0.26 7.1
6,800 0.27 4,2
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APPENDIX A:

DEFINITION OF TERMS



The following are definitions of terrain and vehicle terms:

e

|+

Coarse—grained soil. A soil of which more than 50 percent of

the grains, by weight, will be retained on a No. 200 sieve
(larger than 0.074 millimeters in diameter).

Cone index (CI). An index of the shearing resistance of a

medium obtained with a cone penetrometer (Figure Al). The
value ohtained represents the vertical resistance of the
medium to penetration at 6 feet/minute of a 30-degree cone of
0.5 inches2 base or projected area. The value, although usu-
ally considered dimensionless in trafficability studies, actu-
ally denotes pounds of force on the handle divided by the area
of the cone 1n square inches (i.e. pounds per square inch).

D/WZO. Drawbar pull in pounds at 20 percent wheel or c¢rack

slip divided by vehicle weight in pounds.

Drawbar pull (met traction). The force available for external

work in a direction parallel to the horizontal surface over
which the vehicle is moving.

Drawbar pull coefficient (D/W). Drawbar pull in pounds

divided by vehicle weight in pounds.

Fine-grained soil. A soil of which more than 50 percent of

the grains, by weight, will pass a No. 200 US standard sieve
(smaller than 0.074 millimeters in diameter).

Moisture content. The ratic, expressed as a percentage of the

weight of water in the soil to the dry weight of the solid

particles.




Figure Al. Cone Penetrometer
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Off-road. Operation of a vehicle cross-country or operations
on virgin terrain and not on a preestablished path.

On-road. Operation of a vehicle on primary roads, secondary
roads, or trails.,

Sand. A coarse-grazined soil with the greater percentage of
coarse fraction (larger than 0.074 millimeters) passing the
No. 4 sieve (4.76 millimeters).

Slip. The percentage of track or wheel movement ineffective
in advancing a vehicle forward.

Towed motion resistance. The force required to tow a given

vehicle in neutral gear under given test conditions.
Traction. The total force output of the traction device
acting parallel to the surface and in the direction of travel.

Unified Soil Classification System (USCS). A soil classifica-

tion system based on identification of solls according to
their textural and plastic qualities and on their grouping

with respect to engineering behavior.
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